Endoplasmic reticulum stress induces retinal endothelial permeability of extracellular-superoxide dismutase.
The aim of this study was to determine the reasons why the intravitreal level of extracellular-superoxide dismutase (EC-SOD) increases in proliferative diabetic retinopathy patients by the investigation of two possibilities: first, change of EC-SOD expression in the retina; and secondly, leakage of EC-SOD through the endothelial monolayer by the treatment with endoplasmic reticulum (ER) stress inducers because ER stress is known to be involved in the vascular impairment in diabetic retinopathy. Intravitreous injection of tunicamycin in mice increased the permeability of tracer dye across retinal blood vessels while the retinal EC-SOD mRNA level was not changed. The leakage of EC-SOD through the retinal endothelial cell layer was elevated by the treatment with thapsigargin or tunicamycin. The expression of claudin-5 was significantly decreased by the treatment with the ER stress inducers. These phenomena were significantly suppressed by the pre-treatment of endothelial cells with a chemical chaperone 4-phenylbutyric acid. Our observations suggest that ER stress leads to the down-regulation of claudin-5 among tight junction proteins and may induce the elevation of endothelial permeability and leakage of EC-SOD into the vitreous body.